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Optimization of the Ultrasonic Extraction Technology of Total Triterpenoids from the Leaves of Perilla
frutescens and Study on Its Antibacterial Activities against 10 Kinds of Common Pathogens
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ABSTRACT OBIJECTIVE: To optimize the ultrasonic extraction technology 1 a&jm the leaves of Perilla
frutescens (TPL) and investigate its antibacterial activities again %f ommon pathogens. METHODS: Using the

extraction amount of triterpenoids as response value, the ultras

methodology on the basis of single factor test with si
. ek

Autobio Diagnostics Company Limited, Zhengzhou 450016, China)

nology of TPL was optimized by response surface
, ethanol volume fraction, ultrasonic time and temperature as
factors. The MIC and MBC of TPL gn 107%i s of on pathogens were detected by double broth dilution method, so as to
investigate antibacterial activities. %‘ e Optimal ultrasonic extraction technology of TPL included solid-to-liquid ratio of
1:30 [m(g)/V(mL)], et @

conditions,

vol ction of 85 %, ultrasonic time of 65 min and ultrasonic temperature of 75 °C. Under these

‘teﬁ)enoids was 37.90 mg/g, relative error of which to predicted value (38.40 mg/g) was 1.30% .

mg/mL, and MBC=0.97 mg/mL. TPL showed significant antibacterial activities, especially to FEscherichia coli,
Staphylococcus aureus and Pseudomonas aeruginosa. CONCLUSIONS: Optimized ultrasonic extraction technology of TPL is stable
and feasible. TPL extracted has strong broad-spectrum antibacterial effect and shows similar antibacterial effecton E.coli, S. anreus
and P. aeruginosa.

KEYWORDS  Perilla frutescens; Total triterpenoids; Ultrasonic extraction technology; Response surface methodology; Pathogens;
Antibacterial activities; Double broth dilution method
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FERE . DASFHICRBRAS I 5 R 5 (x, mg/mL) WA AR A |
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(2) R s B E I s 7 0, i FEIR T
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TOAE 2 IR T RCE 180 min PN AR 8 Mk K. (3) B & Mt
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Fig 1 Single factor test results of the effects of each
factor on extraction amount of the yield of TPL
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Tab 1 Factors and levels

¥ A,g/mL B, % C,min D,
—1 1:25 60 40 60
0 1:30 80 60 70
1 1:35 100 80 80
2 KBRARELR
Tab 2 Plans and results
A R A B C D HOR B =GR EGE , mg/g
1 0 0 0 0 36.12
2 0 —1 —1 0 31.27
3 1 0 0 —1 29.78
4 1 1 0 0 25.86
5 0 —1 1 0 29.70
6 0 0 1 1 36.27
7 0 0 0 0 38.21
8 0 —1 0 1 31.00
9 —1 0 —1 0 28.78
10 0 1 0 1 35.93
11 1 0 —1 0 34.61
12 1 0 0 1 34.03
13 0 1 1 0 34.14
14 0 0 0 0 38.30
15 0 0 0 0 38.28
16 0 0 0 0 36.61
17 0 1 —1 0 30.01
18 —1 0 0 1 29.56
19 —1 0 0 —1 28.15
20 0 0 1 —1
21 0 —1 0 —1 Q
22 0 0 —1
23 1 0

0 3321
- a‘ 24.80
0 30.14

1

0 30.96
0 24.80
0 =1 29.78

ﬁ‘
‘2«

—

9 —1 1 36.34

1.366 7B+0.031 666 7C+1.643 3D+1.275 04B+1.425 0BC+
0.965 0BD — 5.451 24° — 5.166 2B — 0.853 67C* —
1.468 TD[PeiE ZEU(RY) =0.953 6, J#& i 245 (R') =
0.927 8, P AE R GE(PwR’) =0.868 6], iz A S
T 220, AR AR 3(FKerh, % FIx P<0.05, * * R
P<0.01),

R3 FESHER

Tab 3 Analysis results of variance
DRI AhE BRI BiE F P N
4 1 0.34 0.34 2970 <0.000 1 * %
B 1 0.22 0.22 19.77 0.000 3 * %
D 1 0.32 0.32 2859 <0.000 1 * %
AB 1 0.065 0.065 574 0.0277 *
BC 1 0.081 0.081 717 0.0154 *
BD 1 0.037 0.037 3.29 0.086 6
4 1 1.93 193 170.04  <0.000 1 * %
B 1 1.73 173 15273 <0.000 1 * %
c 1 0.047 0.047 417 0.056 1
D 1 0.14 0.14 12.34 0.002 5 * %
T 10 4.19 0.42 3701 <0.000 1 * %
R 18 0.20 0.011
RN 14 0.16 0.011 1.02 0.548 4
Vs 4 0.044 0.011
SR 28 439
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Fig 2 Response surface and contour plots for the
effects of each factor on extraction amount of
the yield of TPL
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Tab 4 Results of antimicrobial tests for the effects of
TPL on 10 kinds of common pathogens

A W) MIC,mg/mL ~ MBC,mg/mL
KIHFFH# (ATCC 25922) FR 0.48 0.97
SEOEAERA(ATCC 29213) Btk 0.97 1.94
HERIE A IR (ATCC 27853) FAPE 0.97 0.97
PRI ERERR  (ATCC 19615) PR 1.94 3.88
i RBEEFRF (ATCC 49619) PR 1.94 3.88
48 S THE (ATCC 700603) FATE 3.88 3.88
FEREk A PR 3.88 775
RUZEDITIRE (ATCC 13311) Bk 775 15.50
B A A BRI 15.50 >15.50
EHIMIDT TR PR 15.50 >15.50

8] 65 min, A IREE 75 °Co LM PRI HEHM A=
il PR EUE R 37.90 mg/g, B UE a6 25 S R LA E S
W HUINE (38.40 mg/g) Y — Bt R 4T, $n iz ik ie
A B8 T I S = PR BT R E AT AT, Al O
1) O S I Y| e e 7 Pl s
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WRAER . ABFFOA N AP RARAL S Y SO B MIC
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ASHIFFE A8 A R, 585 S e 8 A B0 T Y
MIC #7 0.48~7.75 mg/mL, $&/R H AT IS AE M KIRT
TSP UATE & o BEAh, 22 B -5 P R
A, A MBCRHPE A Y 25 R 28 2 i BT e
FEP RN A DT BTt S 0 5 22 PR B T A
PRV A2 LR BT PRV AR Y A B T = s P B R TR A
Yz
“E*{JGA%E’JE1ZIS$¢*$H5E6} a;ﬁxﬁﬁﬁ
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